Regulatory factors involved in species-specific modulation of arylhydrocarbon receptor (AhR)-dependent gene expression in humans and mice.
The arylhydrocarbon receptor (AhR) mediates toxicities of dioxins, including the most potent congener 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), by being translocated to the nucleus upon ligand-binding and inducing expression of target genes. Although the species-specific activity of the AhR is primarily attributable to species-specific AhR-ligand affinity, the precise mechanism has not been clarified. We investigated the modulation mechanisms of AhR in Hepa1c1c7 and HepG2 hepatoma cells, which were derived from high-affinity-AhR-expressing C57BL/6 mice and low-affinity-AhR-expressing humans, respectively. Although, consistent with their AhR affinities, TCDD induced a greater amount of cytochrome P450 1A1 (CYP1A1) mRNA, one of the most sensitive AhR-targets, in Hepa1c1c7 cells than in HepG2 cells immediately after exposure, both cells expressed a similar level of CYP1A1 mRNA from 4 h onward. A rapid decrease in the AhR protein after nuclear translocation in Hepa1c1c7 cells was suggested to contribute to suppression of CYP1A1 induction to the same level as in HepG2 cells. Different profiles of histone deacetylase 1 (HDAC1)-binding to the CYP1A1 promoter and histone acetylation between both cell lines and lower degradation rate of CYP1A1 mRNA in HepG2 cells were also implicated in regulating their target gene expression. These factors have been highly suggested to be involved in the species-specific modulation mechanism of AhR function.